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Andree Balloon Elaborately Equipped 


Exploration 


Swedish Statement of Interest While Diary Is Awaited 


N the dairy ol + \. Andrée, 
| Swedish balloonist and explorer, 
which is being brought back to civili- 
zation by a Norwegian expedition 
together with his body and _ those 
of his two companions found on 
White Island, lridtjof Nansen Land, 
there may be contained the finishing 
chapters of the story of that daring 
attempt to reach the North Pole by 
balloon that began three decades be- 
fore modern airplanes and airships 
carried out Andrée’s dream. 

lor several years before the start 
from Dane’s Island in Spitzbergen 
on July 11, 1897, Andrée had been 
laying plans for his venture. He 
presented his project to the Swedish 
Academy of Sciences and the Inter- 
national Geographical Congress in 
1895. Alfred Nobel, the inventor of 
dynamite and the founder of the 
Nobel prizes, was one of the prin- 
cipal backers of the expedition which 
was estimated to cost $36,000. 

The balloon “Ornen” used in the 
ascension was built in Paris and cost 
over $10,000. It held some 170,000 
cubic feet of hydrogen gas and was 
made of three thicknesses of silk, 
varnished with a special preparation, 


More Sun Spots 


NCREASE 1n activity on the sun 


has been noted by Mt. Wilson 
astronomers at l’asadena. Calif., in 
recent days. On Thursday, August 


21, there were three groups of spots 
visible through the telescope, with a 
total of five next day 
there were only two groups, but these 
contained 25 Saturday, 
there were three groups and 23 spots, 
Sunday, four groups and 18 spots and 


spots The 


spots Cn 


Monday the same number of groups 
with 16°) spot \ll of the groups, 
ll to be seen with 


through smoked glass 


however, are too s1 
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\ heavy hemp netting encased the 
halloon and supported the car which 
was elaborately built of wicker and 

vod. Iron and steel were avoided 
in order not to affect the magnetic 
instruments carried. The car's in- 
terior was arranged so that one 
aeronaut could sleep at a time and 
around about in compartments were 
stored books, maps, instruments, 
toilet articles, kitchen utensils, arms, 
ammunition and other equipment. 
More freight was stowed in bags 
suspended from the balloon’s bear- 
ing ring above the car and twelve 
bags contained sledges, boats, sails, 
etc., while in thirty-six were stored 
provisions. 

An official Swedish statement is- 
sued after the party had failed to re- 
turn after several months described 
the food supply as follows: 

“The Andrée expedition has _pro- 
visions for nine months. All the 
boxes in which the conserved food 
is kept were made of copper, as iron 
would have had a disastrous effect 
on the magnetic instruments carried 
by the expedition. To occupy as 





The Answer Is 


In This Issue 


Did Alfred Nobel, founder of the 
Nobel Prizes, give financial backing 
to the disastrous Andrée North Polar 
Expedition? p. 146—Where did as- 
tronomers see a whole year pass in 
seven seconds recently? p. 147—How 
may it be possible for leprosy to be 
fought and probably cured with vita- 
mins? p. 148—Is your mind apt to 
become diseased? Pp. 149—IVho was 
Alexander von Humboldt? p. 150— 
Why does Sir Hubert Wilkins think 
he can safely go to the North Pole in 
a submarine? p. 152—How does 
freezing change the color of canned 


. ~ 
smite? 7 
Trults: }). ioe, 


little space as possible they wep 
made square instead of round. Jy 
food consists of every kind of steak 
sausages, hams, fish, chickens, gam 
vegetables, and fruit. If these pp. 
visions have been saved, togeth 
with the food which the explor, 
can procure through fishing ay 
hunting, they have sufficient prog. 
sions to last them two years, 

“The expedition is also furnishe 
with a new kind of lozenges of om. 
centrated lemon juice. This is th 
first time these have been used } 
Polar expeditions, and it is expects 
they will absolutely prevent even 
attack of scurvy. 

“Finally, the expedition is pm 
vided with 25 kilos (about 55 pounds 
of thin chocolate cakes, mixed wit 
pulverized pemmican. To presem 
this food against dampness it § 
packed in pergament, covered wit 
stannine, a brittle metal compos 
of tin, sulphur, and copper, and i 
closed in air-tight boxes.” 

Science News-Letter, September 6, 1930 


Flying Teachers 
io IERS from New York Us 
versity are to commute by ar 
plane to other cities this winter : 
order to conduct extension course 
The experiment will be tried by tk 
faculty of the School of Education: 
the University, officials of the scho 
have announced. An airplane wi 
be used for the teachers four da 
each week. 

Four instructors will be carried | 
the plane each day to cities not real 
reached from New York by railw 
or automobile. Leaving New Yo 
the pilot will stop at each city whe 
one of his passengers has a teachit 
engagement, and the next morning! 
will return to pick up the passeng 
and return them to the University 
time for their day’s work there. 

Education -Aviation 

Science News-Letter, September 6, 1980 
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The Interior of a Planetarium 





—— attending the recent 
the American As- 


tronomical Society in Chicago saw a 


meeting of 


whole year pass in seven seconds. 
They were holding a session in the 
Adler 


Museum, which has been opened on a 


Planetarium and Astronomical 


small island just off the shore in Lake 
Above the 
etarium dome on which images accu- 
rately and realistically reproducing the 
skies were being projected. But the 
familiar motions of the sun, moon and 
planets among the stars were being 
shown far more rapidly than they 
are ever observed in nature. In seven 
seconds they saw the planets go 
through their normal motions of a 
year. Even the “great 26, 
000 ordinary ones, during which the 
Southern and other southern 


bec me [ 


Michigan. was plan- 


vear” of 


Cross 
from 
north rm countries, was reproduced in 
a few minutes. 


constellations visible 


aie : 
The planetarium instrument, that 
German in- 


makes t] 


is possible, is a 
vention that projects on a white dome 
80 feet in diameter all the celestial ob- 
jects visible to the naked eve and re- 
produces their motions. The one in 
the Adler Museum ir 

erected in the United Stries. and this 
was the first time most of the Ameri 
can astronomers had seen it in opera 
tion. 


+ 


is the first to be 


a 





this may happen. 


into account 


UR galactic system of stars, 
() which includes all that we can 
see, may be considerably smaller than 
was previously supposed. Some of 
the most distant objects in this sys- 
tem, may be distant tens of thousands 
of light years, instead of hundreds of 
thousands. Even the former figure 
means distances of hundreds of quad- 
rillions ot miles, inconceivably great. 

Dr. Piet van de Kamp, astronomer 
of Dutch birth now at the Leander 
McCormick Observatory of the Uni- 
versity of Virginia, told of his re- 
searches on the absorption of light in 
space. It used to be assumed that all 
that was in the sky was what could 
be seen or photographed, with either 
small or large telescopes. Once a ray 
of light left a star, and started in our 
direction, it was supposed that it tray 
elled right on without interference, as 
there was nothing between to stop it 

This called into 
question, however, because luminosity, 


assumption was 
and hence, visibility, is not a necessary 
attribute of celestial matter Meteors 
are continually bombarding the earth, 
and they are dark and invisibl i] 
they are heated to imcandescence 
the friction with the earth’s atmos 
phere. Huge 
observed in many parts of the 


qark areas ave 


and are almost certainly due to dark 
masses blotting out the bright materia 
In addition, space mav be ful 


he vond. 


Have Astronomers Been 
Deceived by Distance 
‘To Far-Aw:z y Stars: 


Astronomy 


MF" our celestial distances of hundreds 
of thousands of light years shrink to 
tens of thousandsP Dr. van de Kamp’s stud- 
ies at the Leander McCormick Observatory 
of the University of Virginia indicate that 
Star light is absorbed by 
space, it is being found, and it is likely that 
this absorption was not sufficiently taken 
in the 


present calculations. 


of fine cosmic dust that would absorb 
light something like a cloud of smoke. 

The light of a series of objects at 
different distances varies according to 
the famous inverse square law, that is, 
the brightness is inversely propor- 
tional to the square of the distances. 
Therefore a light which appears to be 
of a brightness of one candlepower 
at four meters would appear only one 
quarter as bright at a distance of eight 
meters, and not one half as bright. 
The light would vary in the propor- 
tion of 16 to 64 and not of 4 to 8. 
But if you observed the two lights at 
different distances in a corridor filled 
with smoke, the farther one would be 
fainter 


than you would expect from 
the inverse square law, because the 
longer path over which the light 


travelled would cause more of it to be 
absorbed. 


If you knew two lights at different 


distances to be of the same actual 
brightness, you could estimate their 


relative distance by estimating how 
much fainter the more distant one is 
but if there is smoke between, the: 
the distant light will seem fainter thar 
it should, and so you will over-esti 
nate its distance 

This principle is used by astro 
nomers to measure the distance of fat 
awav stars Nearer ones in be 
measured by the displacemen the 
seem to unde reo he ire bserved 








<4 





Me 
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from opposite sides of the earth's 
orbit, 186,000,000 miles apart. But 
there are various ways of determining 
the actual brightness, or candle- 
power, of a star, such as a measure- 
ment of the intensity of certain of 
the dark lines in its spectrum. Such 
measures have been used as the basis 
for distance determinations of very 
distant stars. Direct photographs 
have shown how bright they appear, 
the spectrum shows how bright they 
really are and the difference has 
been interpreted as being due to the 
distance. But if there is absorbing 
matter in space, then the star would 
appear fainter than it ought, while 
the absolute brightness would be the 
same, and the distance so determined 
would be too large. 


Evidence of Absorption in Space 


In recent work at the Lick Ob- 
servatory of the University of Calli- 
fornia, Dr. R. J. Trumpler has found 
good evidence that there actually is 
some absorption in inter-stellar space. 
He has studied some of the open 
star clusters and, by assuming that 
clusters of the same constitution 
have approximately the same _ linear 
dimensions, he concludes that within 
our Milky Way system light is ab- 
sorbed at the rate of .67 of a magni- 
tude in 1000 parsecs. The parsec is 
the astronomer’s measuring stick, and 
is equal to 206,265 times the distance 
from the earth to the sun, or 19,200,- 


Fighting Lepros 


Hoan that one of the world’s 
oldest and most _ loathsome 
scourges may be conquered is con- 
tained in reports from Japan that 
Dr. K. Shiga, bacteriologist and dean 
of the Imperial Medical Faculty at 
Seoul, Korea, has discovered that 
vitamins in sufficient amounts will 
prevent infection of animals, and 
presumably men, with leprosy. 
Although the leprosy bacillus was 
discovered in leprous sores of persons 
afflicted with the disease more than 
50 years ago, it has hitherto not been 
possible to transmit leprosy to lower 
animals by inoculation. A solitary case 
of experimental transfer of the dis- 
ease from man to man, from a leper 
to a condemned criminal in the Sand- 
wich Islands, was not regarded as 
convincing evidence, because the con- 
vict had other opportunities of con- 
tracting the disease. After many futile 
attempts to reproduce leprosy experi- 
mentally, scientists were forced to 


000,000,000 miles. Another way of 
expressing the absorption calculated 
by Dr. Trumpler would be to say that 
39 per cent. of the light is absorbed 
every time it travels a thousand 
parsecs. 

This rate of absorption refers to 
the light that affects a photographic 
plate, the shorter waves of the blue 
and ultraviolet. The longer waves of 
yellow light that we mostly see by are 
only absorbed about half as much. 
Sut measures of star magnitudes, used 
in determining distances, are mainly 
by photography, so the higher figure 
is the one to be considered. He also 
found that the absorption takes place 
mainly in the region of the Milky 
Way. Our system of stars is ap- 
proximately the shape of a grindstone 
and we are somewhere near the cen- 
ter. When we look towards the edge 
of the grindstone we look through a 
much greater depth of stars than 
when we look to the sides. This con- 
centration of stars to the edge causes 
the appearance of the Milky Way. 
The fact that the absorption takes 
place mainly in this region suggests 
that the absorbing stuff is distributed 
in the form of a thin sheet through 
the middle of the grindstone. 


Blue Light Rapidly Lost 


Dr. van de Kamp, who has been 
working on the same problem inde- 
pendently, confirms Dr. Trumpler’s 
results. He has studied a number of 


y With Vitamins 


Medicine 


assume that a special individual sus- 
ceptibility to the disease is requisite 
for its production. 

This old assumption of the neces- 
sity of individual susceptibility to 
leprosy is now verified by Doctor 
Shiga. When he _ injected leprosy 
bacilli taken from human leprous sores 
into normal, healthy rats, the animals 
remained normal and showed no signs 
of the disease. They were not “sus- 
ceptible” to leprosy. Later, however, 
after the food of the animals had 
been deprived of vitamins, they soon 
developed leprous sores and became 
victims of the disease. They had be- 
come “susceptible.” 

If such a simple dietary deficiency 
accounts for animal or human sus- 
ceptibility to leprosy, then it will be 
possible to protect people from leprosy 
by merely watching their bill of fare 
and perhaps even to cure lepers by 
adding vitamins to their food. 
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stars of spectral types B and 
which are bluish in color. But he 
finds that the farther away they are 
the less bluish they appear. As ther 
is no reason to suppose that the color 
of their light actually varies, depend. 
ing on how far they are away from 
us, he concludes that their light js 
absorbed in its passage, and that the 
blue light is absorbed more rapidly 
than the red, or longer waves. He 
believes also that the absorbing stuf 
is concentrated in a thin sheet in the 
plane of the Milky Way, and agrees 
with Dr. Trumpler that it is probably 
about 175 parsecs in thickness. 
Dr. Harlow Shapley, director of 
the Harvard College Observatory, in 
a study made a few years ago of 
nebulae which are completely outside 
our galactic system, came to the con. 
clusion that their light was not ab 
sorbed appreciably. Evidently space 
outside our system is quite trans- 
parent. As none of these nebulae are 
observed in the direction of the Milky 
Way, the absorption of their light 
after it reaches our system would be 
negligible. Hence the vast distances 
determined for those objects, tens of 
millions of parsecs, are still apparently 
valid. But the distance of stars in 
our own system, and in the direction 
of the Milky Way may have to bk 
modified considerably. Dr. van de 
Kamp estimates that stars really only 
5,000 or 10,000 parsecs away, for ex- 
ample, would seem to be at 23,000 and 
220,000 parsecs respectively, when no 
allowance is made for absorption. 


Dust, Meteors, Electrons ... ? 


In his report to the Astronomical 
Society, Dr. van de Kamp did not 
make any suggestions as to the na 
ture of the absorbing stuff. Dr. 
Trumpler, however, recently suggested 
that in addition to fine cosmic dust 
and large meteors, it might consist of 
free electrons, or pieces of atoms that 
have become ionized and had some of 
their electrons removed, and _ free 
atoms, of calcium, sodium and_ other 
elements. There is other evidence for 
highly rarefied clouds of calcium float- 
ing around between the stars. 
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All the states except two now 
have laws permitting municipalities 
to control the use, height, and area 
of buildings by district or zones. 


The busy honeybee sometimes flies 
eight miles to gather honey, an 
then flies eight miles back to the 
hive. 
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Your Chances of Being Stricken 


By a Me 


F you are going to be sick, the 
chances are nearly as great that 

you will have some mental ill as they 
are of your having some other ail- 
ment. Speaking under the auspices 
of Science Service in a radio talk 
through a nation-wide network of the 
Columbia Broadcasting System, Dr. 
William A. White, superintendent of 
St. Elizabeth’s Hospital, Washington, 
D. C., and nationally-known psychia- 
trist, pointed out that mental disease 
is not nearly so rare as once was 
thought. 

After explaining how the present 
century has given birth to the mental 
hygiene movement, and new facts are 
continually being learned about the 
treatment of insanity and lesser men- 
tal troubles, Dr. White said: 


Need Not Be Insane 


“Many of you who are listening to 
me will undoubtedly say to yourselves, 
‘This is all very interesting but what 
application has it to me? I am not 
insane, I do not expect to become 
insane, there is no insanity in my 
family, my friends and acquaintances 
are all self-sustaining, mentally well 
individuals so far as I know. This 
whole matter is one only for the ex- 
ceptional individual, who will be ade- 
quately cared for by the means that 
are provided by the state and a few 
private hospitals.’ If this is your con- 
ception of the significance of the 
problem of mental illness, may I say 
to you at once that vou are quite 
wrong. 

“Today the number of beds in hos- 
pitals for mental disease throughout 
the United States is very nearly as 
great as the number of beds in all 
other types of hospitals combined; 
and a recent report shows that of the 
beds under construction there are ac- 
tually more beds being built right now 
lor mental diseases in the United 
States than for all other diseases put 
together. In other words, you are 
certainly occasionally sick, almost 
every one of you, and these figures 
would indicate that you have on the 
whole pretty nearly as much of a 
chance of being mentally sick as you 
have of being sick in any other way. 

“Fortunately, this statement is not 
quite true, because while there are as 


Psychiatry 


many beds in mental hospitals as there 
are in all the others, the number of 
patients that pass through these beds 
is much less because the patients stay 
on an average very much longer in 
the mental hospitals than they do in 
the general hospitals. Nevertheless, 
when I tell you that the statistics re- 
cently compiled of New York State, 
which I may remind you contains ap- 
proximately ten per cent. of the popu- 
lation of the United States, show that 
of the residents of that state one per- 
son in every twenty-two over the age 
of fifteen spends a certain portion of 
his time in a hospital for mental dis- 
ease during the course of a genera- 
tion, you will begin to see the sig- 
nificance of mental disease and to 
realize that after all you individually 
may not be as immune as you have 
been wont to think. 


No One Is Immune 


“Therefore mental illness is not 
rare, is not exceptional, it is not some- 
thing which may not affect you indi- 


vidually or those whom you may love. 
No one is immune; and I have no 
doubt that many of your friends and 
many of the families the members of 
which you know could tell you of 


cases of mental illness which they 
know about or which are actually 
present in their own families, if they 
would. Let me add to this somewhat 
startling picture the fact that the num- 
ber of patients in public institutions 
for mentally ill has increased some- 
thing like three hundred per cent. in 
the last century. 

“This does not mean necessarily 
that mental disease itself has increased 
at any such rate. It is partly an ex- 
pression of the increasing confidence 
of the public in the mental hospital. 
But it is nevertheless a somewhat 
alarming state of affairs, especially 
when I tell you that according to the 
statisticians we are due to keep this 
rapid rate of increase for the next 
half century at about the same pace 
that it has been occurring during the 
past fifty years.” 

Dr. White described some of the 
ways in which mental hygiene is bene- 
fitting mankind. 

“Man is applying his ingenuity,” 
he said, “in attempting to discover 


ntal Disease 


answers to the questions that have 
puzzled him for generations: why do 
people become mentally ill?) Why do 
they become criminals? What is the 
meaning of unhappiness and discon- 
tent. How can habits that are de- 
structive be modified. How can the 
energies that are being poured into 
useless activities be recaptured for the 
common good? 

“As difficult as some of these ques- 
tions may seem, as unanswerable as 
they may appear, it is nevertheless 
true that we are moving in the direc- 
tion of better and better solutions; 
that progress is being made, slowly 
perhaps but, after the manner of sci- 
ence, with certainty; that the domain 
of false ideas and traditions, of super- 
stitions and taboos, of nameless fears, 
of destructive tendencies—that the do- 
main of these hobgoblins of the mind 
is being gradually invaded, that they 
are being studied with the purpose of 
their modifications and ultimate con- 
quest.” 
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All About VW eights 


WEIGHTS and measures library 
of about 1,200 volumes and 700 
pamphlets and containing works from 
1520 to the present time has been 
given ‘‘olumbia University by Samuel 
S. Dale, of Boston, former editor of 
the “Textile World Record” and an 
authority on weights and measures. 
Nineteen languages are found in the 
collection, which is the resu't of Mr. 
Dale’s interest in the controversy over 
the proposed adoption of the metric 
system in the United States. It repre- 
sents the accumulation of thirty years 
research in this country and abroad to 
bring together, the donor announced, 
“as far as possible a copy of every 
book, pamphlet, government document, 
and other printed or written matter 
dealing with the origin, history, de- 
velopment and science of weights and 
measures that has ever been issued in 
any language at any time.” 
Standards 
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Some of the mountains over which 
the famous Chinese wall was built 
ranged as high as 5,000 feet. 
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Unity of the Universe 
—A Classic of Science 


Cosmography 


COSMOS: A Sketch of a Physi- 
cal Description of the Universe. By 
Alexander von Humboldt.  Trans- 
lated from the German by E. C. Otte. 
London, 1849. 


y the operation of thought, we 
tay hope to reduce the immense 
diversity of phenomena comprised by 
the Cosmos to the unity of a prin- 
ciple and the evidence afforded by ra- 
tional truths. In the present state of 
empirical knowledge, we can scarcely 
flatter ourselves with such a_ hope. 
ixperimental sciences, based on the 
observation of the external world, 
cannot aspire to completeness ; the na- 
ture of things, and the imperfection 
of our organs, are alike opposed to 
it. We = shall succeed in ex 
hausting the riches of 
nature; and no of men 
will ever have cause to boast of hav- 
ing comprehended the total aggrega 
tion of phenomena. It is only by dis- 
tributing them into groups, that we 
have been able, in the case of a few, 
to discover the empire of certain 
natural laws, grand and simple as 
nature itself. The extent of this 
empire will no doubt increase in pro- 
portion as physical sciences are more 
perfectly developed. Striking proofs 
of this advancement have been made 
manifest in our own day, in the 
phenomena of electro-magnetism, the 
propagation of luminous waves and 
radiating heat. In the same manner, 
the fruitful doctrine of evolution 
shows us how, in organic develop- 
ment, all that is formed is sketched 
out beforehand, and how the tissues 
of vegetable and animal matter uni- 
formly arise from the multiplication 
and transformation of cells. 


T remains to be considered whether, 
b 
ma 


never 
immeasurable 
generation 


The generalization of laws, which 
heing at first bounded bv narrow 
limits, had been applied solely to iso- 
lated groups of phenomena, acquires 
in time more marked gradations, and 
gains in extent and certainty, as long 
as the process of reasoning is applied 


strictly to analogous phenomena; but 
as soon as dynamical views prove in- 
sufficient where the specific properties 
and heterogeneous 
come into play, it 


nature of matter 
is to be feared that 





Alexander von Humboldt was an 
early popularizer of science. He 
brought new discoveries in geology 
into harmony with the better known 
sciences and presented science as a 
whole to “the intelligent layman” in 
his lectures and books. Behind the 
barrier of stilted Mid-Victorianese we 
can still make out the broad panorama 
of the field of science which he spread 
out before his contemporaries. 





by persisting in the pursuit of laws 
we may find our course suddenly 
arrested by an impassable chasm. The 
principle of unity is lost sight of, and 
the guiding clue is rent asunder when- 
ever any specific and peculiar kind of 
action manifests itself amid the active 
forces of nature. The law of equiva- 
lents and the numerical proportions 
of composition, so happily recognized 
by modern chemists, and proclaimed 
under the ancient form of atomic 
symbols, still remains isolated and in- 
dependent of mathematical laws of 
motion and gravitation. 

Those productions of nature which 
are objects of direct observation may 


be logically distributed in classes, 
orders and families. This form of 
distribution undoubtedly shed some 


light on descriptive natural history, 
but the study of organized bodies, 
considered in their linear connection, 
although it may impart a greater de- 
gree of unity and simplicity to the 
distribution of groups, cannot rise to 
the height of a classification based 
on one sole principle of composition 
and internal organization. As dif- 
ferent gradations are presented by the 
laws of nature according to the extent 
of the horizon, or the limits of the 
phenomena to be considered, so there 
are likewise differently graduated 
phases in the investigation of the ex- 
ternal world. Empiricism originates 
in isolated views, which are subse- 
quently grouped according to their 
analogy or dissimilarity. To direct 
observation succeeds, although long 
afterwards, the wish to prosecute ex- 
periments,—that is to sav, to evoke 
phenomena under different determined 
conditions. The rational experimen- 
talist does not proceed at hazard, but 


acts under the guidance of hypothesg 


founded on a half indistinct and mori 


or less just intuition of the conne. 
tion existing among natural objects ¢ 
forces. That which has been cm 
quered by observation or by means ¢ 
experiments, leads, by analysis ay 
induction, to the discovery of e 
pirical laws. These are the phases; 
human intellect that have marked tk 
different epochs in the life of m 
tions; and by means of which th 
great mass of facts has been acc 
mulated which constitutes at the pre 
ent day the solid basis of the natur 
sciences. 

Two forms of abstraction conjoint 
regulate our knowledge, namely, 
lations of quantity, comprising ides 
of number and size, and relations , 
quality, embracing the consideratic 
of the specific properties and tk 
heterogeneous nature of matter. Ty 
former, as being more accessible : 
the exercise of thought, appertains : 
mathematics, the latter, from its a 
parent mysteries and greater diffi 
ties, falls under the domain of t 
chemical sciences. In order to si! 
mit phenomena to calculation, « 
course is had to a hypothetical co 
struction of matter, by a combin 
tion of molecules and atoms, whe 
number, form, position, and _polart 
determine, modify, or vary _ phi 
nomena. 

The mythical ideas long entertaint 
of the imponderable substances a 
vital forces peculiar to each mode ‘ 
organization, have complicated 0% 
views generally, and shed an unee 
tain light on the path we ought! 
pursue. 

The most various forms of intug 
tion have thus, age after age, ait 
in augmenting the prodigious mass 
empirical knowledge, which in @ 
own day has been enlarged with & 
increasing rapidity. The investigatitf 
spirit of man strives from time § 
time, with varying success, to bred 
through those ancient forms * 
symbols invented, to subject rebellic 
matter to rules of mechanical 
struction. 

We are still very far from the ti 
when it will be possible for us! 
reduce, by the operation of thoug# 
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all that we perceive by the senses, to 
the unity of a rational principle. It 
may even be doubted if such a vic- 
tory could ever be achieved in the 
feld of natural philosophy. The 
complication of phenomena, and the 
yast extent of the Cosmos, would 
seem to oppose such a result; but 
even a partial solution of the problem, 
—the tendency towards a comprehen- 
sion of the phenomena of the uni- 
yerse,—will not the less remain the 
eternal and sublime aim of every in- 
vestigation of nature. 

In conformity with the character of 
my former writings, as well as with 
the labours in which I have been 
engaged during my scientific career, 
in measurements, experiments, and the 
investigation of facts, I limit myself 
to the domain of empirical ideas. 

The exposition of mutually con- 
nected facts does not exclude the 
classification of phenomena accord- 
ing to their rational connection, the 
generalization of many specialities in 
the great mass of observations, or 
the attempt to discover laws. Con 
ceptions of the universe solely based 
upon reason and the principles of 
speculative philosophy, would no 
doubt assign a still more exalted aim 
to the science of the Cosmos. I am 
far from blaming the efforts of others 
solely because _ their has 
hitherto remained very doubtful. Con- 
trary to the wishes and counsels of 
those profound and powerful thinkers, 
who have given new life to specula- 
tions which were already familiar to 
the ancients, systems of natural phil- 
osophy have in our own country for 
some time past turned aside the minds 
of men from the graver study of 
mathematical and physical science. The 
abuse of better powers which has led 
many of our noble but ill-judging 
youth into the saturnalia of a purely 
ideal science of nature has been 
signalised by the intoxication of pre- 
tended conquests, by a novel and fan- 
tastically svymbolical phraseology, and 
by a predilection for the formula of 
a scholastic rationalism, more con- 
tracted in its views than any known 
to the middle ages. I use the ex- 
pression “abuse of better powers,” 
because superior intellects devoted to 
philosophical pursuits and experimen- 
tal sciences have remained strangers 
to these  saturnalia. The results 
yielded by an earnest investigation in 
the path of experiment, cannot be at 
variance with a true philosophy of 
nature. If there be anv contradiction, 
the fault must lie either in the un- 


success 


soundness of speculation, or in the 
exaggerated pretensions of empiricism, 
which thinks that more is proved by 
experiment than is actually derivable 
from it. . 

IXxternal nature may be opposed to 
the intellectual world, as if the latter 
were not comprised within the limits 


of the former; or nature may be 
opposed to art when the latter is de- 
fined as a manifestation of the in- 
tellectual power of man; but these 
contrasts, which we find reflected in 
the most cultivated languages, must 





Alexander von Humboldt 


not lead us to separate the sphere of 
nature from that of mind, since such 
a separation would reduce the physi- 
of the world to a mere 
empirical specialities. 


cal science 
aggregation of 
Science does not present itself to man, 
until mind conquers matter, in striv- 
ing to subject the result of experi 
mental investigation to rational com 
binations. the labour of 
mind applied to nature, but the ex 
ternal world has no real existence for 
us bevond the image reflected within 
ourselves through the medium of the 
As intelligence and forms of 
speech, thought and its verbal sym 


Science is 


senses. 


bols, are united by secret and indis 
soluble links, so does the external 
world blend almost unconsciously to 


ourselves with our ideas and feelings. 
“External phenomena,” savs Hegel in 


his Philosophy of History, “are in 
some degree translated in our inner 
representations.” The objective world, 
conceived and reflected within us by 
thought, is subjected to the eternal 
and necessary conditions of our intel- 
lectual being. The activity of the 
mind exercises itself on the elements 
furnished to it by the perceptions of 
the senses. Thus in the early ages of 
mankind there manifests itself in the 
simple intuition of natural facts, and 
in the efforts made to comprehend 
them, the germ of the philosophy of 
nature. These ideal tendencies vary, 
and are more or less powerful, ac 
cording to the individual characteris 
tics and moral dispositions of nations, 
and to the degrees of their mental 
culture, whether attained amid scenes 


of nature that excite or chill the 
imagination. 
It cannot be denied, that in this 


process of thought the results of ex 
have had to contend with 
many disadvantages; we not 
therefore be surprised if in the per 
petual vicissitude of theoretical views, 
expressed by the 
“most men 


perience 
must 


ingeniously 
author of Giordano Bruno, 
see nothing in philosophy but a suc- 
cession of passing whilst 
even the grander forms in which she 
has revealed herself share the fate of 
comets, that not rank in 
popular opinion amongst the eternal 
and permanent works of nature, but 


as 1S 


meteors, 


bodies do 


are regarded as mere fugitive ap 
paritions of igneous vapour.” We 


would here remark that the abuse of 
tho: «ht the track it 
oftei pursues, ought not to sanction 
an opinion derogatory to intellect, 
which would imply that the domain 
of mind is essentially a world of 
vague fantastic illusions, and that the 
treasures accumulated by laborious 
observations in philosophy are powers 
It does not 
hecome the spirit which characterises 


and false too 


hostile to its own empire. 


the present age, distrustfully to re 
ject every generalization of views, 
and attempt to examine into 
the nature of things by the process of 
reason and induction. It would be a 
denial of the dignity of human nature 


every 


and the relative importance of the 
faculties with which we are endowed. 
were we to condemn at one time 


austere reason engaged in investigat 
ing causes and their mutual connec 


tions, and at another that exercise of 


the imagination which prompts and 


excites discoveries by its. creative 
pow? TS 
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Under the Top of the World 


By S 


HERE IS far more significance 

to a submarine voyage across the 
Arctic Ocean than the thrilling satis- 
faction of beating Jules Verne at his 
own game. Next year’s expedition 
will increase the scientific knowledge 
of the North Polar region as could be 


done in no other way. 


view given for this article, a veteran 
explorer tells how this will be done. 


By J. W. YOUNG 


Bee r, cold and unmapped is 
the Arctic ocean. Yet it is 


very likely that by the end of next 
summer scientists will know more 
about this bleak sea than about any 
of the other great bodies of water 
in the more favored climates of the 
world. 

This knowledge will come from 
the first submarine expedition into 
the Polar regions now being definite- 
ly planned for July and August of 


Evploration 


In an inter- 


1931 by the intrepid British explorer, 
Captain Sir George Hubert Wilkins. 
Sir Hubert has distinguished himself 
by Polar exploration afoot, he has 
flown far into the Antarctic and 
across North Polar regions, and now 
he is daring to penetrate the third 
dimension of discovery 

Lincoln Ellsworth, American, who 
has spent much of his life in the 
Arctic, will be associated with the 
venture, which is called the Wilkins- 





A Scientist in 


ubmarine 


Ellsworth Transpolar 
Submarine Expedition, 
Sir Hubert has an- 
nounced. But it is not 
known yet whether § 
Mr. Ellsworth will ac- J 
tually make the trip. 
He will decide next 
month after he returns 
from exploring the un- § 
known headwaters of 
the Hamilton river in 
Labrador. 
While the mind ot 
the layman immediately 
visions insurmountable 
difficulties and final dis- 
the Arctic aster to a submarine 

traveling beneath the 
\rctic ice, many leading scientists 
and authorities on this region have 
commended the proposed expedition 
as being entirely safe and practicable 
and promising princely returns of 
scientific knowledge. 

It is said that the expedition will 
he safe because Sir Hubert plans to 
use a submarine especially adapted 
for navigation beneath the ice, It 
will be equipped with devices fort 
traveling safely under the ice and for 
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As the submarine Nautilus, now the O-12 of the U. S. Navy, will appear when reconditioned for a 
voyage of scientific exploration across the Arctic ocean next July and August 


coming to the surface through the 
thick floes. Moreover, the Arctic is 
not as cold and as dangerous in the 
summer as popular imagination pic- 
. tures it. 
An immensely valuable store of 
scientific knowledge will be gathered 








ip 
polar ‘ because a submarine is large enough 
ition, to carry to inaccessible regions 
an- & many scientific instruments, and re- 
s not § main there in safety for days while 
ether § observations are being made. 
I ac- The project is not at all new, for 
trip. § a submarine was successfully op- 
next & erated under the ice years ago. The 
turns & chief proponent of this form of navi- 
- un- & gation is Simon Lake, the famous 
S ot submarine inventor. 
ring i 
Early Under-Ice Craft 
d oi As early as 1897 Lake read a 
ately paper on the advisability of such a Dr. Harald U. Sverdrup, to Sir George Hubert Wilkins, 
= ; a . direct the scientific work leader of the expedition 
table trip before a group of scientists at 
| dis- Johns Hopkins University. Later, 
arine § during the Russo-Japanese War, he Navy a few vears after graduation Lt. J. W. Danenhower, also of the 
the j built several successful under-ice from Annapolis and during the U. S. Navy, was one of the few 
itists § submarines for Russia and navigated World War. and even in civilian life survivors of the disastrous vet im 
have § similar vessels under ice in this his activities have concerned sub portant De Long expedition in 1879- 
ition country. marines and salvaging vessels from 1881, This expedition drifted with 
cable § The submarine of the present ex- the sea bottom. Last summer, as_ the pack ice in the “Jeanette” north 
s of pedition will be mastered by the ex- trial captain for inventor Lake, of Wrangell Island off the coast of 
perienced Lieut. Comm. Sloan Dan- Comm. Danenhower conducted tests Siberia thereby exploding the theory 
will § enhower, a graduate of the U. S. on the “Defender” for the U. S. of a continent being in that part 
is to § Naval Academy and a former officer Navy to find ways of making sub of the Arctic 
pted in the Naval Reserves. Comm. Dan- marines safer. On the other hand, Dr. Harald U. 
It enhower has had no Arctic experi- It may be that the call of the Sverdrup, who is expected to direct 
for ence but he knows the sea and North he is answering now comes the scientific studies of the expedi- 
1 for j underwater craft. He was with the from father to son; for the father, tion, is a veteran of the Arctic. His 
3 
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most important activities in the far 
north were when he 
had charge of scientific work on 
Amundsen's six-year expedition in 
the “Maud.” 


Open Summer Seas 

Dr. Sverdrup says his years of 
Arctic experience assure him that 
during the summer months of July 
and August the Polar sea is so open 
that it will not be possible for the 
submarine to go five miles in any 
direction without finding a clear 
space in the water overhead. The 
sea water is not freezing then, its 
temperature being just below the 
freezing point of fresh water and 
just above that of salt water, and 
the atmosphere is also just above 
the freezing point. 

Sir Hubert is, of course, equally 
as certain as Dr. Sverdrup of finding 
plenty of places where his subma- 
rine can rise to the surface. When he 
appeared before the American Geo- 
physical Union recently, to explain 
his plans and ask the opinion of the 
American scientists, he said: 

“My experience of 15,000 miles of 
Arctic flying and 5,000 miles of 
walking over ice shows me that 
there are patches of water in the 
Arctic even in winter. It will be 
recalled that Amundsen landed two 
seaplanes only 90 miles from the 
Pole and dragged one up on a cake 
of ice and took off in it.” 

Protected from above by a shock- 
absorbing super-structure and by re- 
inforcements on the bow and stern, 
the submarine will travel slowly be- 
low the ice held against the bottom 
of the pack by a slight positive 
buoyancy, Comm. Danenhower ex- 
plains. In his submarine work he 
has already operated vessels in this 
manner along the irregular floor of 
the ocean at slight negative buoyancy 
to keep them down. 

A trolley-like apparatus attached 
to the top of the submarine will fly 
up through very thin ice or in open 
water to indicate where the vessel 
can rise between the floes. But if 
this indicates no open space, a thin 
spot will be picked out by the 
amount of light that comes through 
the ice into the water below. 

The exact thickness of the ice 
above the submarine can be deter- 
mined instantly by comparing the 
position of the trolley with the 
depth indicator reading. 

When all the water ballast is 


pumped out, the upward force of the 


submarine exerting a pressure of 
150 tons shoul then be able to tear 
through the soft summer ice, Sir 
Hubert believes. It is not thought 
that the soft summer ice sheet can 
stand an upward pressure of more 
than 25 tons. 

But if this fails, a circular saw 
will cut an opening above the con- 
ning tower, and compressed air will 
blow away the loosened ice, or elec- 
tric heating units will melt the core. 
Then the telescopic tower will be 
extended to the surface so the men 
can come out on the ice and bring 
scientific apparatus with them. 

In addition, there are to be sev- 
eral seven-inch drills and smaller 
two-inch drills with which the sur- 
face can be reached, Sir Hubert ex- 
plains. Through holes made by the 
drills air will be brought the en- 
gine for recharging the batteries so 
the submarine can begin another trip 
of more than 100 miles without com- 
ing up. But if it is desired to take 
observations at that point, the holes 
will be filled with chemicals which 
will quickly melt the ice and bring 
the vessel to the surface. Men will 
be able to come to the surface 
through 10 feet of ice while holes 
for air can be driven through as 
much as 50 feet. 


Dynamiting Through 

“If engineers can drill thousands 
of feet into the ground for oil, why 
can’t we drill through a few feet of 
ice?” Sir Hubert asks. But drilling 
and ice sawing may be entirely un- 
necessary, even in emergency. Prob- 
ably the best way to break through 
the ice will be to send divers from 
the submarine with _ explosives. 
These heavy charges will be attach- 
ed to the bottom of the sheet and 
set off from a distance by electricity 
to tear gaping holes in the thickest 
floes. 

The submarine O-12 of the U. S. 
Navy, rechristened the Nautilus, 
which has been on the de-commis- 
sion list for four years, is being re- 
modeled for the expedition. This 
work is being done by Lake and 
Danenhower, Inc., to whom the ves- 
sel has been chartered for one dollar 
a year. The first named partner is 
the inventor Lake, whose firm built 
the O-12 in 1916 and 1917, 

The Nautilus is a small vessel as 
modern submarines go, having a sur- 
face displacement of only 485 tons 
and a submerged displacement of 566 
tons. Most submarines built in re- 


cent years displace 2,000 tons and 


more. 

The cruising radius of the sub- 
marine on the surface of the water 
is 3,000 miles with a normal supply 
of fuel and 5,500 miles with emer- 
gency fuel. Submerged she can 
travel only nine miles at full speed 
and 75 miles at two knots. Bat 
when stri of her fighting equip- 
ment and after her engines have 
been reconditioned she will be able 
to travel at least 125 miles under 
water and her speed will be stepped 
up. 
"he Navy use, the O-12 carried one 


officer and 30 enlisted men. She — 


mounted a three-inch gun and had 
four torpedo tubes. Her length is 
175 feet, greatest breadth a little 
more than 16 feet and maximum 
draft nearly 14 feet. The fighting 
equipment will be removed and she 
will be completely rebuilt and fitted 
with novel apparatus for the ex- 
pedition. 

For the North Pole trip there 
will be an operating staff of 12 and 
a scientific staff of six. Two of the 
submarine’s four torpedo tubes will 
be turned into powerful focusing 
search lights and the other two will 
be used as observation windows. 
She will also have a decompression, 
chamber from which men can emerge 
in diving suits even though the ves- 
sel is far under water. A television 
transmitter as well as the usual 
radio sending and receiving sets will 
be carried. 

Little danger is anticipated from 
ice projecting down into the water. 
There are no icebergs of any great 
size in the Arctic. Large pressure 
ridges have been observed only near 
the coast and the deepest of these 
extend not more than 100 feet be- 
neath the sea. 


Bottom Like The Top 

If they are encountered the sub- 
marine can easily descend to that 
depth and pass under them. Even if 
they are not observed in time and 
are hit full on, the reinforced bow 
will protect the ship from damage. 

Dr. Sverdrup says the bottom of 
the ice field is very much like its 
surface. It is rough but only to the 
extent of small irregularities beneath 
which the submarine will be able to 
slide easily. The deepest projections 
of ice along the route of the sub- 
marine are not expected to exceed 
30 feet, while their average depth 
is thought to be only 10 feet. 
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Unlike all other Arctic explorers, 
it will be the problem of the men 
in the submarine to keep cool rather 
than warm, The electric motors and 
Diesel engine will run up the tem- 

rature of the close atmosphere 
well above that of the water outside. 

The ship will cover the least 
Whown part of the Arctic traveling 
in a straight line from Spitsbergen 
to Alaska. The distance is 2,200 
miles but it may be that only 2,000 
miles will lie through ice fields. Two 
hundred miles north of Spitsbergen 
is well within the eighty-second 
parallel of latitude and only about 
500 miles from the Pole. The great 
unknown territory to be explored 
lies on the other side of the Pole, 
toward Alaska. 

This route is the 
Amundsen took with the airship 
“Norge,” but far more valuable in- 
formation will be collected on the 
two-month under-water trip than 
Amundsen could gather on his short 
air dash of a few hours’ duration. 

Some scientific work can be car- 
ried on while the submarine is ac- 
tually in motion under the ice. Most 
of it, however, will be accomplished 
when the vessel comes to the sur- 
face at approximately 50-mile in- 
tervals. Let Dr. Sverdrup, himself, 
tell what is to be done: 


Deep Sea Work 


“The most important of the scien- 
tific studies to be made is the deep 
sea work. Temperatures will be 
measured and samples of sea water 
will be taken at different depths to 
be analyzed for its salt and chemical 
content. 

“All we know about the currents 
of the Arctic ocean comes from 
observations made by Nansen when 
instruments were by no means as 
accurate as they are now. We need 
definite information about the Polar 
sea to understand the currents of 
the North Atlantic. One branch of 
the Gulf stream enters the Arctic 
north of Spitsbergen as a deep sea 
current, and a surface current comes 
out of the Arctic along the coast of 
Greenland and joins the Labrador 
current. Scientists want to know 
what happens to these currents in 
the Arctic ocean. 

“These are the only currents of 
any consequence that enter or leave 
the Arctic. Elsewhere the entrances 
to this ocean are too shallow to 
permit the passage of much water. 

“To collect plant and animal life 


same _ that 





of the cold waters the submarine 
will probably carry an inverted mast 
on her bottom. Nets will be at- 
tached to it and allowed to trail in 
the water. Results of these findings 
should help to clear up the great 
differences of opinion that exist as 
to plant and animal life in Arctic 
waters. 

“Some explorers think that seals 
and polar bears are abundant all 
over the Arctic sea while others 
believe these animals exist in quan- 
tity only near the coasts and are 





Lieut. Comm. Sloan Danen- 
hower, captain of the 
Nautilus 


scarce in the central part of the 
region, In my opinion lack of suffi- 
cient light in the Polar sea is un- 
favorable to the development of 
plant organisms, and where there 
are no plants animals will not find 
nourishment. Definite conclusions 
will undoubtedly be reached as a re- 
sult of this expedition. 

“Collection of samples of ooze and 
mud from the bottom can be car- 
ried on better from a submarine in 
the Arctic than from a surface craft 
in other waters, because the sub- 
marine remains absolutely still. The 
wire will not be snapped by the 
roll of the vessel as often happens 
in other cases. 

“An apparatus is dropped over- 
board and it falls rapidly to the bot- 
tom and penetrates it three or four 
feet. When withdrawn it brings up 
a core several inches in diameter 
which shows bottom deposits layer 
by layer. From them scientists can 
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delve into the history of the ocean 
for many thousands of years, be- 
cause these deposits are made ex- 
tremely slowly. 
To Measure Gravity 
“Another observation to which the 
submarine is especially well adapted 
is that of measuring the force of 
attraction of the earth's gravity. 
This is a very delicate measurement 
made by accurately timing the 
strokes of a pendulum. The pendu- 
lum swings fastest where gravity 
is strongest and will indicate a very 
slight change of its foree. Of 
course, the rolling of a ship keeps 
the pendulum strokes from being 
uniform, but in a submarine there 
will be no trouble from this source, 
“In fact, the observations can be 
made best while the ship is sub- 
merged. This has been done in 
other parts of the world by scien- 
tists in search of an almost sta- 
tionary position on the ocean. 
“Gravity readings taken elsewhere 
show that the material under the 
oceans is apparently more dense 
than that of which the continents 
are made. The great density of the 
ocean bottom probably balances the 
lighter water above. These readings 
from the Arctic are anxiously await- 
ed by the scientific world to see if 
they will verify this theory. 
“Magnetic observations must be 
made at a distance of at least 100 
yards from the submarine so they 
will not be affected by its iron and 
steel. They will show the deviation 
of the compass needle from its true 
direction, a knowledge that is im- 
portant in all kinds of navigation. 
It will be essential to know these 
deviations if commercial aviation 
across the Arctic between America 
and Europe ever becomes a reality. 


Magnetic Observations 


“Magnetic observations of the 
Polar region are just as important to 
the scientists as those of any other 
part of the world, and now there is 
a big gap across the Arctic ocean. 
It can be filled by observations of 
the submarine, This is the same 
kind of information the ill-fated 
“Carnegie” gathered from all oceans, 
The “Carnegie,” however, was a 
non-magnetic ship and accurate 
readings could be taken aboard her. 

“Of course, the first observation 
to be made at any stop is that of 
position. This is necessary both for 
navigation and (Turn to page 159) 


Archaeological 


HE archaeology of a forest, to 

match the archaeology of the hu- 
man settlements that nestled in and 
around it and depended on it for 
food, houses and fuel, has been traced 
for a hundred thousand years or more 
by Dr. T. W. Woodhead, well-known 
British scientist. Dr. Woodhead has 
prepared a series of model maps of 
the area he studied, and he displayed 
them at the Congress. 

The forest in which Dr. Woodhead 
was interested lies on the southern 
Pennines, a range of low mountains 
running northward through north 
central England. They were not en- 
tirely submerged by the ice of the 
glacial period, but raised their sum- 
mits through the sheet like the pres- 
ent “nunataks” of Greenland. The 
first model shows the bleak landscape 
of that period, with only meager 
mosses and ferns on the ground, and 
low scrub growths of birch and wil- 
low above them. The Arctic Circle 
had moved south to England, so far 
as the plants were concerned, and un- 
til a milder climate set in no men ap- 
peared in that part of the land. The 
earliest flint implements found there 
are of the Aurignacian type, used by 
comparatively advanced Stone Age 
men. 

The coming of a milder climate 
brought heather and grass, such as are 
now found in the Scottish highlands. 
But though the climate was milder it 
was drier, so that a rich vegetation 
could not develop. Then improved 
moisture conditions set in, and at last 
a forest came into being: alders and 
willows in the swamps, oaks and 
hazels on higher land, with birches 
and heath in places. Here were found 
the first evidences of Stone Age man, 
tools resembling types found in 
Belgium. 

With the coming of New Stone 
Age time the climate became, para- 
doxically, too moist for forest, and 
the upland degenerated into a peaty 
morass. The lower slopes still sup- 
ported a mixed forest. Bronze Age 
time brought a somewhat drier cli- 
mate again, but the wet-land condi- 
tions persisted nevertheless on the 


plateau. 

From this time on, the changes in 
the vegetation on the hills were in- 
fluenced more by the activities of man 





More interesting reports from 
the International Botanical Con- 
gress held at Cambridge, England, 
are published with this article. 








than by the climate alone. There are 
abundant evidences of human occupa- 
tion, in roads and trackways, earth- 
works and Roman camps. 

The first definitely dated reference 
in history is in the Domesday Book, 
the great census record of 1086 A.D. 
This tells of hills covered with peat- 
moss, birch-heath woods on the higher 
slopes, plowlands and pastured wood- 
lands on the spurs, alder-willow thickets 
in the swamps and river bottoms. 

Modern times show a further en- 
croachment on the forest by the un- 
controllable moorlands of the summit, 
and by farmlands and pasture on the 
slopes. Such remnants of the origi- 
nal forest as still exist are confined to 
stony escarpments or are enclosed as 
parklands. 


New Plant Diseases 


How new and more troublesome 
plant disease strains may arise in na- 
ture has been indicated by laboratory 
experiments on the black stem rust of 
wheat by a Canadian scientist, Dr. 
J. H. Craigie of the Dominion Ex- 
perimental Farms at Winnipeg. Dr. 
Craigie told of his researches at the 
Congress. 

Some time ago Dr. Craigie dis- 
covered that the fungus of black stem 
rust, in common with higher plants. 
has sex, and that it regularly passes 
through a sex phase in its reproduc- 
tive cycle. Now he and his associates 
have demonstrated that various char- 
acters of this parasitic plant are trans- 
mitted from parents to offspring and 
are capable of being mixed and sorted 
by hybridization just as surely as 
were the smooth and wrinkled seed- 
coats of Gregor Mendel’s famous 
peas. This holds true both for char- 
acters externally visible, like color of 
spores, and for characters that show 
up only in the physiological behavior 
of the fungus. 


Spectroscope Analyzes Plant Food 


The spectroscope, the same instru- 
ment used in analyzing the chemical 


Forest 1s Studied 


Botany 


Scientist Finds What Happened To It During 100,000 Years 


composition of stars trillions of miles 
away, is employed by Prof. H. G, 
Lundegardh, of Stockholm, to detect 
the smallest nibble that plants take of 
the mineral foods the earth provides 
them. Prof. Lundegardh burns the 
stems, leaves, roots and seeds of the 
plant to be investigated and passes the 
resulting light through the spectro- 
scope. This separates the light into 
its spectrum and as each chemical ele- 
ment has it own particular lines, it is 
possible to measure the amount of the 
element present by observing the in- 
tensity of the lines. The spectrum is 
recorded on a photographic plate or, 
in the case of small amounts of min- 
erals in the plant, a photoelectric cell 
is used as the light measuring device. 


Elements such as sodium or potas- 
sium, which are extremely difficult to 
analyze chemically, can thus be quanti- 
tatively determined. Of some ele- 
ments as little as one three hundred 
thousandth of an ounce can be de- 
tected. 


Temperature Treatment 


Just as human patients are often 
treated by keeping them at tempera- 
tures favorable for themselves but un- 
favorable to the germ of their par- 
ticular disease, so sick plants can be 
helped and troublesome fungi hin- 
dered by the proper temperature treat- 
ment. Prof. L. R. Jones, of the Uni- 
versity of Wisconsin, the American 
botanist upon whom was conferred 
one of the six honorary doctorates of 
Cambridge University awarded in 
connection with this Congress, re- 
ported his researches on temperature 
treatment of plant diseases. He and 
his associates found one cabbage dis- 
ease that likes high temperatures. So 
the cabbage plants were grown under 
conditions as cool as possible and the 
disease was outwitted. A tobacco dis- 
ease hated heat. So they raised to- 
bacco under warm conditions and an- 
other disease was checked. 

These experiments offer new hints 
to farmers who can govern the cli- 
matic conditions of their crops by late 
and early planting in open fields or by 
greenhouse cultivation. 
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This latter kind of inheritability of 
characters is especially important 
from the daily-bread point of view, 
for one of the things thus transmitted 
is the pathogenicity of the fungus, or 
its ability to damage the wheat plant. 

Dr. Craigie’s latest experiments are 
of interest as an indication of the 
possible road by which the large num- 
ber of known physiological strains of 
black stem rust have come into being. 
Two physiological strains of the or- 
ganism may look exactly alike under 
the microscope, yet one will attack 
only Marquis wheat and the other 
only Turkey Red. 

There are about 100 known physio- 
logical strains, which complicates the 
rust-fighting problem considerably. 
Dr. Craigie considers it probable that 
many of the existing strains occurring 
in nature are of hybrid origin. Sup- 
porting evidence for this theory is 
offered by the fact that there are 
many such strains in America, where 
natural conditions for hybridizing the 
fungus are favorable; whereas in 
Australia where hybridizing is not 
favored by nature, there are relatively 
few physiological strains. 

The danger of new and more 
vicious forms of wheat rust arising 
by natural hybridization is held out. 
Most of the hybrids he produced were 
intermediate in virulence between 
their parent stocks, Dr. Craigie says; 
but some were less virulent than 
either. If such a shift can occur, 
there are sound theoretical grounds 
for supposing that an equal shift to- 
ward greater virulence can also take 
place. 

Color at Freezing 


The natural fruit colors of certain 
canned fruits are preserved much 
better when the cans are kept in cold 
storage than when they are kept at 
ordinary temperatures. 

T. N. Morris and J. M. Bryan of 
the Low Temperature Station, Cam- 
bridge, have recently found that 
canned strawberries stored for three 
months at a temperature just above 
freezing have a fine red color, whereas 
those kept at 10 degrees below zero 
Fahrenheit are pale, and those stored 
at ordinary room temperature are also 
somewhat pale. 

The strawberries from cans stored 
at just above freezing actually had a 
much better appearance than when 
they were first canned because the 
color had returned to the fruit from 
the syrup. 


Science News-Letter, September 6, 1980 
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dreds of other fine schools choose Kewaunee 
Laboratory Furniture—or why Du Pont Rayon 
Company, Kellogg Food Products Company, 
Youngstown Steel Tube Company and a great 
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and industrial laboratories, equip with Ke- 
waunee Laboratory Furniture, apply the ““Com- 
parative Test.”—It’s a test that buyers have 
used for over 24 years. 
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Eclipse Arrived Early 


va total eclipse of the sun visible 
in California last April 28 was 


1.7 seconds early. At the meeting of 
the American Astronomical Society in 
Chicago at the Adler Planetarium 
and Astronomical Museum, Dr. Edi- 
son Pettit, Mt. Wilson Observatory 
astronomer, told of the determination 
of the time that he and his colleague, 
Dr. Seth B. Nicholson, made from a 
talking movie news reel. 

The movies were made from Honey 
Lake, Calif., where the Mt. Wilson 
party was stationed. They were made 
at the rate of twenty-four pictures a 
second, and in the sound track along 
the side of the film were recorded 
Dr. Pettit’s counts of the time. From 
the film Drs. Pettit and Nicholson 
have found that the middle of the 
eclipse occurred at 19 hours 5 minutes 
51.4. seconds, Greenwich Civil Time, 
which is five hours ahead of Eastern 
Standard Time. The predicted time 
for the Mt. Wilson station, allowing 
for the 4,000 foot altitude, was 19 
hours, 5 minutes, 53.1 seconds. 


Astronomy 
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NATURE RAMBLINGS 


——— 


By Frank Thone 














Waiting for a Break 


With very few exceptions, man’s 
cultivated food plants have been in 


use since prehistoric times. When 
they come to us as “new” products, 
like dasheens or alligator pears, it 
merely means that they have been 
cultivated and used by people some- 
where else since time immemorial and 
have just recently started on their 
travels. They may be new to us, but 
they are certainly old to somebody else. 

Most of the cultivated plants of 
the world are improved editions of 
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wild plants that originally grew (and 
frequently still grow) in those reg- 
ions where man first ceased to be a 
savage hunter and food-gatherer and 
became a civilized herdsman and cul- 
tivator. Most of our cereals, veget- 
ables and fruits, therefore, can be 
traced to such centers of ancient 
civilization as the eastern end of the 
Mediterranean, the valley of the 
Ganges and the Andean plateau, 
These have given us wheat, rice and 
corn; onions, oranges and potatoes, 

But in regions where man re- 
mained savage longer, depending 
still on what wild food he could 
gather, there are plants on which he 
used to depend to a considerable ex- 
tent that are doubtless only “wait- 
ing for a break” to prove their 
worth as additions to our menu. The 
Indians of our western plains, for 
example, gathered the wild berries 
of the ground-cherry, the black 
nightshade and the wolf-grape. The 
pioneer mothers of Iowa and the 
Dakotas and Kansas, two and three 
generations ago, made acceptable 
jam and pies of these same wild 
fruits, until stocks of cultivated 
berries and trees could be estab- 
lished. Since then they have again 
been neglected, save for such brief 
flashes in the pan as Burbank’s 
Wonder-Berry, which was nothing 
but the common black nightshade 
put through a brief course of breed- 
ing. There must be good in these 
wild fruits. Who will bring it out? 

Horticulture 
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Lions in Alaska 
— with its vast herds of 


caribou, its foxes and beaver, its 
mountain sheep and goats and its 
great bears, black, brown, grizzly and 
white, is one of the world’s game para- 
dises; but a hundred thousand years 
ago, long before the slow-witted men 
who then inhabited Europe thought to 
follow them, the peninsula (then an 
isthmus to Asia) teemed with great 
beasts that are only fossils now. There 
were huge, earth-shaking elephants 
with tusks a dozen feet long, magnif- 
icent, maned lions, and the high- 
shouldered ancestors of our modern 
bison. A bit of this great zoological 
hegira from the Old World to the 
New has been caught in a painting by 
Mrs. E. Rungius Fulda, and is repro- 
duced on the cover of this week's 
Science News-Letrer through the 
courtesy of Natural History. 

Paleontology 
Science News-Letter, September 6, 1930 
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Top of World—Continued 
for the application of all scientific data. 
Although it will be very foggy in the 
Arctic in July and August, my experi- 
ence shows that the sun will be seen 
enough for observing purposes. This 
fog, which is a great menace to aerial 
navigation and handicapped Amund- 
sen in the “Norge,” will have no effect 
on the submarine. 

“Soundings will also be made on 
the trip by the sonic depth finder, 
and this can be done while the ves- 
sel is in motion. Wilkins has al- 
ready made the deepest sounding in 
the Polar sea, nearly three and a 
half miles, measured in 1927. Sir 
Hubert also hopes to carry an ob- 
servation balloon which can be sent 
up with a camera so that pictures 
of the ice fields can be taken. 

“This opportunity is so unique 
and possesses such splendid possi- 
bilities for systematic observation 
that it cannot fail to add enormously 
to the store of information about 
the Arctic. The one great advantage 
of the submarine is that it can go in 
the summer to any place in the 
Arctic ocean carrying all necessary 
scientific apparatus. An ice breaker 
is its nearest rival, but the ice breaker 
cannot go far because its radius of op- 
eration is greatly limited by its big 
engines and small fuel capacity.” 

Science News-Letter, September 6, 1989 





Indians of California had organized 
school systems with elementary and 
higher instruction in ceremonial and 
religious matters, long before white 
men came into their country, is the 
finding of an anthropologist at the 
University of California. 


Wood alcohol, or methanol, is 
poisonous regardless of whether it en- 
ters the body by the mouth, the lungs, 
or skin. 
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Diasetes—Benjamin F. Smith— 
Appleton, 223 p., $2. Directions for 
treatment by insulin and diet. This 
practical book is composed largely of 
diet lists, recipes and a list of substi- 
tute foods. A feature of the diet 
lists is that they are so arranged that 
the carbohydrate content may be 
changed without changing the protein 
or caloric value. 

Medicine— Dietetics 
Science News-Letter, September 6, 1930 

American Civic ANNUAL—Edited 
by Harlean James—American Civic 
Association, 340 p., $3. Seventy- 
seven experts discuss national parks, 
housing, regional planning, state civic 
enterprises, and city and town proj- 
ects for civic betterment, in this 
second annual record of recent civic 
advance. As a handbook to the trend 
toward better living, working, and 
playing conditions in America, this 
volume serves a useful purpose. A 
who’s who in civic achievement is in- 
cluded. 

Sociology 
Science News-Letter, September 6, 1930 


CANADIAN GEOGRAPHICAL JOURNAL 
—Canadian Geographical Society, 
Montreal. So auspicious has been the 
beginning of this new highly illus- 
trated periodical of Canadian science, 
travel and natural beauty that it has 
been necessary to make a reprinting 
of 4,500 copies of the May 1930 
issue which is volume one number one. 
One feature of the first issue is an 
article by Dr. F. G. Banting of in- 
sulin fame describing in text and oil 
paintings his recent visit to the Cana- 
dian Arctic. 

Geography 
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SouTHERN BaFFIN IsLanp—Edited 
by A. E. Millward—Depft. of the In- 
terior, Ottawa, 130 p. An account of 
exploration, investigation, and settle- 
ment in this far northern Canadian 
land, covering a period of 50 years. 

General Science 
Science News-Letter, September 6, 1930 


Srupuiriep AERODYNAMICS—Alex- 
ander K le min—Goodheart-Willcox, 
323 p., $3.50. A text for beginning 
courses written by the professor of 
aeronautical engineering at New York 
University. 

Aeronautica 
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Prosperity Reserves or PuBLic 
Workxs—Vernon Arthur Mund— 
American Academy of Political and 
Social Science, 49 p. A review of 
the theory of stabilizing industry and 
relieving unemployment by deferring 
public work until periods of general 
business depression. The author not 
only reviews the history but comments 
on the present practical applications 
and makes concrete suggestions for 
improving them. Otto T. Mallery of 
the U. S. Department of Commerce 
called this study an important con- 
tribution to the subject. 


Economics 
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MetHops AND Status or ScIFN- 
TIFIc ReseEarcH—Walter Earl Spahr 
and Rinehart John Swenson—Har- 
pers, 533 p., $4. “Methods and Sta- 
tus of Social Science Research” 
would have been a happier title. Re- 
search in the physical and biological 
sciences with their important indus- 
trial applications is but lightly touched 
upon. Much more attention is given 
to the utilization of literature than to 
the unearthing of new fundamental 
facts. Nevertheless those engaged in 
other fields than the social sciences 
can profit from the discussions and in- 
formation contained in this heavily 
documented volume. 


Social Sciences 
Science News-Letter, September 6, 1930 


INTERNATIONAL MepicaL ANNUAL 
—Carey F. Coombs, A Rendle Short, 
and others—Wood, 598 p., $6. The 
forty-eighth year of this dictionary of 
practical medicine. The year’s de- 
velopments in the treatment of disease 
are reviewed by many distinguished 
contributors. The book is for physi- 
cians and surgeons and not for the 
layman. 

Medicine 
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THe SKELETAL REMAINS OF EARLY 
Man — Ales Hrdlicka — Smithsonian 
Institution, 379 p., 93 pl., $2.25. In 
the Scrence News-Letter of August 
16, a review of this valuable contribu- 
tion to the Smithsonian Miscellaneous 
Collections gave the wrong publisher. 
It may be obtained at the Smithsonian 
Institution, and not at the Government 
Printing Office. 

Anthropology 
Science News-Letter, September 6, 1930 





THE Seven Skies—Harry F. Gug- 
genheim—Putnam’s, 216 p., $2.50. A 
compilation of articles on the past, 
present and future of aeronautics 
written by the present American am- 
bassador to Cuba who was formerly 
president of the Daniel Guggenheim 
Fund for the Promotion of Aero- 
nautics. 

Aeronautics 
Science News-Letter, September 6, 1930 


Some Socrat Aspects OF MENTAL 
Hycrene—Frankwood E. Williams 
and others—American Academy of 
Political and Social Science, 214 p, 
The papers comprising this volume 
fall into three parts: General aspects, 
mental hygiene in education and in 
mercantile life, and institutional treat- 
ment and community organization. 
There is also a book review depart- 
ment. 

Mental Hygiene—Sociology—Education 

Science News-Letter, September 6, 1930 


INORGANIC PHARMACEUTICAL 
CuEemistry—Charles H. Rogers—Lea 
and Febiger, 676 p., $7. A textbook 
for students of pharmacy who have 
had a foundation in general inorganic 
and qualitative chemistry. The prac- 
tical directions should make the book 
useful not only for students but for 
practising pharmacists also. 


+ Pharmacy 
Science News-Letter, September 6, 1930 


Cuitp ADJUSTMENT IN RELATION 
tro GrowtH AND DerveLOPMENT— 
Annie Dolman  Inskeep—Appleton, 
427 p., $3. The book is an attempt 
to consider the subject with special 
reference to the child’s adjustment 
during school years. It is compre- 
hensive, readable, and should be help- 
ful to the earnest teacher or parent. 


Child Health——Psychology 
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A Stupy or Some CHARACTER- 
IsTICS OF VEGETABLE O1r_s—James B. 
McNair—Field Museum, 21 p. A 
brief summary and grouping of the 
classes of vegetable oils according to 
their various properties, followed by 
tables giving saponification values, 
specific gravities and iodine numbers 
of a large number of oils, fats and 
waxes, and a table of oil-producing 
plants arranged in botanical .order by 
families. 

Chemistry 
Science News-Letter, September 6, 1930 
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